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Description 

METHOD OF CONTROLLING A PAPR USING A 
WALSY CODE ALLOCATION TECHNIQUE IN A 

CDMA-2000 SYSTEM 

Technical Field 

[1] The present invention generally relates to a method of contrdKng a peak to average 

power ratio (PAPR) using a Walsh code allocation technique in a CDMA-2000 
system. More particularly, the invention is directed to a method capable of improving 
the efficiency of a power amplifier in a base station system of Uie CDMA-2000 system 
by decreasing a PAPR by a proper level tiirough tfie use of an improved Walsh code 
allocation algoritiim that identifies channels in a transmitter of tiie base station system. 
Background Art 

[2] In general, the efficiency of a base station system in a CDMA-2000 telecom- 

munication system such as CDMA-200 system, etc. relies upon a power ampHfier 
formed in a terminal side. As such, the power amplifier, which largely affects the 
efficiency of tiie base station system, ampHfies a signal transmitted through channel 
card, IF transmitting/receiving module, and RF transmitting/receiving module. It tiien 
transmits the signal to an antenna. 

Such power amplifier provides high amplification efficiency bebw a prescribed 
power. It fans to amplify a signal over that power, thus bwering the efficiency. 
Further, the power ampHfier that is capable of offering high amplification efficiency 
even over a higher power is relatively expensive. 

Thus, the base station system empbys a bw price power amplifier and albws tiie 
required efficiency to be maintained by eliminating peak value of transmission signal. 
This decreases tiie amplification efficiency of tfie power amplifier in channel card, IF 
transmitting/receiving module, or RF transmitting/receiving module. This is to 
improve the defects in the bwer price power amplifier or to distort tiie peak value of 
tiie transmission signal in tiie IF transmitting/receiving module. 
[5] However, tiie method of enhancing tiie efficiency of tiie prior art base station 

system is deficient since it is provided with an extra circuit in IF transmitting/receiving 
module or RF transmitting/receiving module, tiiereby undesirably increasing tiie in- 
stallation cost of the base station system. 

Moreover, tiie conventional base station system identifies channels by using Walsy 
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code. In other words, each channel is identified in a mobile receiver in such a way that 
different Walsy codes are allocated to respective channels by using orthogonal charac- 
teristics of the Walsy codes. 

For instance, if the transmitter of the base station system uses 64 Walsy codes then 
allocation of the Walsy codes is made in sequence. Speeificaly. the 61 Walsy codes 
(i.e., W^, W^,....,W^ , W^^ ,...,W^) are sequentially aDocated to their corresponding 61 
data (traffic) channels except for overhead channels such as pibt channel W , paging 
channel W^. and synchronization chamiel W^^. If usage of all the data (traffic)'cham,els 
has been completed, then those Walsy codes are sequentially albcated bade to their 
respective channels from the beginning. 

However, when alocating the Walsy codes using the prior art abcation method, 
the probabiUty of code combination that aDows PAPR of signal, which is relatively 
high due to the characteristics of the run length of Walsy codes, becomes too large. As 
a result, the prior art method is disadvantageous in that the efficiency of the power 
amplifier is degraded when PAPR is relatively high. 
Disclosure of Invention 
Technical Problem 

The object of the present invention is to provide a PAPR contrd method using a 
Walsy code allocation technique in a CDMA-2000 system. The present invention 
seeks to bwer the installation cost of a base station system, while improving the 
efficiency of a power amplifier by contrdling a PAPR value in terms of Walsy code 
allocation without having to incorporate an extra circuit into the base station system 
Technical Solution 
[10] To accomplish the above-mentioned object, there is provided a metiiod of 

albcating Walsh codes in a CDMA-2000 (WidebandCDMA) system. The method 
comprises the steps of: at a base station contrdler, requesting a traffic channel 
albcation to a transmitter of a base station system; at the transmitter, confirming 
whether or not there exist channels that have been previously albcated; at the 
transmitter, if there are previously albcated channels, determining whether or not there 
exist out-of-use channels among tiie previously alocated channels; and at the 
transmitter, if there are out-of-use channels, alocating to a new channel the bwest 
Walsh code among a Walsh code set that is available to be albcated. 
Advantageous Effects 
[11] In accordance with a PAPR contrd method using a Walsy code albcation 
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technique in a CDMA.2000 system of the present invention, PAPR of a transmission 
signal can be fowered by albwing the number (i.e.. multiple of 8) for differencing the 
indexes of Walsy codes to have minimum value. By doing so, the efficiency of a 
power ampKfier in a transmitter of a base station system can be significantly improved. 

[12] Further, in accordance with the PAPR contrd method using the Walsy code 

allocation in a CDMA-2000 system of the invention, the installation cost of the base 
station system can be bwered since it does not comprise an extra circuit. 
Brief Description of tlie Drawings 

[13] Fig. 1 shows a diagram representing a forward link of CDMA-2000 in accordance 

with a preferred embodiment of the present invention. 

[14] Figs. 2 to 5 depict PAPR values according to various Walsy code abcations in 

CDMA-2000 in accordance with a preferred embodiment of the present invention, re- 
spectively. 

[15] Fig. 6 lustrates a flow chart for showing a PAPR control method using a Walsy 

code allocation algorithm in CDMA-2000 system in accordance with a preferred 
embodiment of the present invention. 
Best JVIode for Carrying Out tlie Invention 

[16] Hereinafter, details of a PAPR contrd method using a Walsy code alocation 

technique in a CVDMA-2000 system in accordance with the present invention will be 
provided with reference to the accompanying drawings. 

[17] To perform the PAPR contrd method using the Walsy code aDocation technique in 

accordance with the present invention, the transmitter of the base station system ef- 
fectively allocates Walsh codes to channels. Specifically, if there is a request for a 
traffic channel alocation from a terminal, the transmitter confirms whether or not there 
exist channels that have been previously allocated. It dien sequentially aDocates the 
Walsy codes to corresponding channels if there are any previously aBocated channels. 
Meanwhfle, if there exists out-of-use channels among the previously aBocated 
channels, then the transmitter aDocates die fowest Walsh code to a new channel. 

[18] Each Walsy code may be constiiicted from cdumn vector of Hadamard matrix as 

described in Eq.(l) bebw: 



[19] Equation 1 

[20] 

^1=[+1]; = 
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[2 1 ] Where W is a first column of the above matrix. 

[22] Walsy function (Wn) is a function that is derived by replacing +1/-1 of Walsy 

signal by 0/1; and the characteristics of Walsy function may be summarized by Rule 1 
bebw. 

[23] Rule 1 : if Walsy function is W., W . mod2sum of W , W is W( ), and li is a 

multiple of 2^ tiien value of <ij> is also a multiple of 2 \ ^ 

[24] Another characteristic of Walsy function is a maximum run length. This run length 

simply stands for the number of continuous occurrences of 0 or 1. Rule 2, which is 
provided bebw, represents the characteristics of run lengtii in Walsy function. 

[25] Rule 2: if the index of Walsy function is a multiple of 2 \ then the maximum run 

length of that Walsy function is also a multiple of 2 If the index of Walsy function is 
2 , but not 2 *\ then the maximum run length of that Walsy function is under 2"*'. 

[26] For instance, if the index of Walsy function is a multiple of 8. then the maximum 

run length is also a multiple of a In fact, the maximum run length of W is 8, and the 
maximum nin length of W^^, W^^, etc. is 1 6. Thus, if flie index is a multiple of 4 but 
not a multiple of 8. then the maximum run length is bebw 8. and Walsy function that 
becomes a multiple of 8 has a large run length. 

[27] Fig. 1 depicts a forward Hnk of CDMA-2000 and IS95. wherein an input signal R(t) 

to a power ampUfier can be represented by Eq.(2) provided bebw: 

[28] Equation 2 
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R{t) = mCOS(2;iF^)-Q(t)SINi2jiF^) 



Where an ampfitude of the signal in Eq.(2) may be cabulated from Eq.(3) as 
provided bebw: 
[31] Equation 3 

[32] 

A'=l\O-Q\0 = iIit)^jQ(tm)-jQ(t)) 

[33] Where, 
[34] 
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[35] and. when n =n^ if I(t)±jQ(t) is applied to Eq.(3), then Eq.(3) may be represented 

as: 

[36] Equation 4 

[37] 

A\t) = I\t) - Q\t) = (/(^) + JQ(t))(I(t) - jQit)) 

it .iy 
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As can be seen from Eq.(4), the magnitude of the signal varies depending not on the 
Walsy signal, but the product of allocated Walsy signal (i.e.,W( . )). That is, the 
probability that the magnitude of the signal is large is high as the mn length of W( ) 

is large. ^^^^^ 

In other words, as shown in Fig. 2, if the PAPR overhead channels are W , W , W 
and traffic channels are W^, W^. W^. W^, W^. W^. then a multiple of 8 is 1. In suci a 
case, it can be seen that the probability of peak occurrence under lO.OOdB is bebw 
0.0001%. Further, as shown in Fig. 3. if the PAPR overhead channels are W , W , W 
and traffic channels are W^. W^. W^, W^. W^. W^. then a multiple of 8 is 2. fa this'case.' 
It can be recognized that the probability of peak occuircnce under lO.OOdB is bebw 
0.01%. 

Also, as shown in Fig. 4. if the PAPR overhead channels are W . W , W .and 
traffic channels are W^. W^. W^. W^, W^^. W^^, then a multiple of 8°'is 10. In'such a 
case, it can be seen that the probablty of peak occurrence under lO.OOdB is bebw 
0. 1%. Further, as shown in Fig. 5. if the PAPR overhead channels arc W , W . W 
and traffic channels are W^, W ^, W^^, W^^. W^^. W^. then a multiple of 8 is 21. In Ais 
case. It can be understood that the probabifity of peak occurrence bebw lO.OOdB is 
under 1.0%. 

[41] As can be seen from the above, since the probabffity of occurrence of PAPR varies 
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depending on the number of multiple of 8, it is possible to bwer the probabifity of 
occurrence of PAPR by decreasing the size of run length assigned to each channel. 
[42] With that in mind, the PAPR control method using the Walsy code allocation 

technique in the CDMA-2000 system in accordance with the present invention as 
configured above wffl be described in detafl with reference to Fig. 6 bebw. 

[43] First of aB, the transmitter of the base station system aOocates channels for pflot 

signal, paging signal, and synchronization signal. Thereafter, at step SI. the transmitter 
first receives a request for a traffic channel aBocation from a base contrdler, if any. 
Then, at step S2, the transmitter confirms whether or not there exist channels that have 
been previously albcated. At a next step S3, if there are any previously alocated 
channels, the transmitter determines whether or not there exist out-of-use channels 
among the previously albcated channels. At step S4, if there are out-of-use channels, 
the transmitter aDocates to a new channel the bwest Walsh code among a Walsh code 
set that is available to be alocated. 

[44] Meanwhile, if there are no channels that have been previously albcated, then at 

step S5, the transmitter alocates to a new channel the bwest Walsh code among the 
Walsh code set that is available to be alocated. Further, at a final step S6, if there are 
no out-of-use channels, the transmitter sequentialy alocates to a terminal a channel 
fdowing the last assigned channel. 

[45] Whfle the present invention has been shown and described with respect to the 

particular external circuit power contrd method for a reverse data service, it wit be 
apparent to tiiose skilled in flie art that many changes and modifications may be made 
witiiout departing from the scope of the invention as defined in the appended daims 
and those equivalent thereto. 
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